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INTRODUCTION 

Neonatal hyperbilirubinemia (NH) is one of the common 

morbidities in the newborn period during the first week 

of life. Most of the babies develop hyperbilirubinemia in 

early neonatal period.1 The physical finding of yellowish 

discolouration of skin and sclera is due to accumulation 

of unconjugated bilirubin. It occurs due to immaturity of 

the liver’s excretory pathway for bilirubin, when the 

bilirubin production is more in the initial days of life. 

Hence in most infants it reflects a normal physiological 

phenomenon. However, some babies may show 

significant rise in serum bilirubin and require treatment to 

avoid serious brain injury. NHnearly affects 60% of term 

and 80% of preterm neonates during first week of life.2 

Severe unconjugated hyperbilirubinemia if not managed 

appropriately is potentially neurotoxic as it can cause 

acute bilirubin encephalopathy and its sequelae. It is 

largely the frequent cause for newborns getting admitted 

again in primary days of living in current era of early 
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postnatal discharge from hospital due to economical and 

social reasons.3 Premature infants have neonatal jaundice 

at very elevated frequency which necessitate curative 

interference when compared to term neonates. 

Hyperbilirubinemia was found to be the most common 

morbidity (65%) among 137 extremely low birth weight 

neonates born over a period of 7 years in AIIMS.4 High 

values of unconjugated bilirubin could proceed towards 

bilirubin encephalopathy and later kernicterus leading to 

permanent neurological development problems. Hence 

aptly managing NHis of supreme significance.5 The key 

measure to prevent bilirubin encephalopathy in neonates 

include timely and effective treatment of marked 

hyperbilirubinemia. Hyperbilirubinemia can be treated 

either by phototherapy or exchange transfusion or 

pharmacologic agents. Phototherapy plays a significant 

role in prevention and treatment of hyperbilirubinemia. 

The main demonstrated value of phototherapy is that it 

reduces the need for exchange transfusion which is a 

potentially invasive procedure.6 As any treatment has its 

side effects, phototherapy also have its adverse effects 

like hyperthermia, feed intolerance, loose stools, skin 

rashes, bronze baby syndrome, retinal changes, 

dehydration, hypocalcemia, redistribution of blood flow 

and genotoxicity. Unlike other side effects very few 

studies are currently available that depicts the adverse 

effects of phototherapy on serum electrolytes. Sodium, 

potassium and calcium are major electrolytes in the body 

and any deviation from normal levels in blood might 

cause neonatal convulsions, cardiac dysfunction, 

hemodynamic instability. Diarrhoea also being an 

adverse effect of phototherapy can also cause electrolyte 

disturbances.7 Hypocalcemia is one of the known adverse 

effects. 90% of preterm and 75% of full-term neonates 

develop hypocalcemia after being subjected to 

phototherapy. Hypocalcemia can cause serious 

complication like irritability, jitteriness, convulsion, 

apnea. Hence phototherapy induced hypocalcemia is a 

significant problem.8 Since there are only few studies 

available regarding the changes in the other electrolytes, 

this study is intended to determine the changes in 

electrolyte levels of serum sodium and potassium due to 

phototherapy in both term and preterm neonates. 

METHODS 

This study was a prospective hospital based comparative 

study conducted on eligible neonates which includes both 

term and preterm neonates admitted in the neonatal 

intensive care unit receiving phototherapy in Cheluvamba 

hospital, Mysore from October 2021 to May 2022 after 

ethical committee clearance. 

Inclusion criteria 

Neonates receiving phototherapy for unconjugated 

hyperbilirubinemia including exaggerated physiological 

jaundice isoimmune haemolytic anemia and without any 

co-morbidities like septicemia, birth asphyxia and renal 

failure. 

Exclusion criteria 

Neonates with conjugated hyperbilirubinemia, 

comorbidities like birth asphyxia, septicemia, renal 

failure, respiratory distress, major congenital anomalies, 

neonates with significant dehydration, abnormal 

electrolyte status detected before start of phototherapy, 

jaundice lasting more than 14 days, neonates requiring 

exchange transfusion were excluded from the study. 

Procedure 

The experimental protocol included written informed 

consent taken from parents after explaining the procedure 

in detail. Recording a detailed history as per the proforma 

which includes complete maternal history including 

maternal risk factors like hypertension, diabetes mellitus, 

oligohydramnios, anemia, fever, any rash or teratogenic 

drug intake. Complete head to toe examination of 

neonates. Icterus, skin changes, congenital anomalies and 

anthropometric measurements (weight, length, head 

circumference) were noted and documented. Blood 

investigations: venous blood samples were collected from 

the neonates included in the study and sent for estimation 

of total bilirubin, direct bilirubin, sodium and potassium 

along with blood grouping and typing. Total and direct 

bilirubin is measured by diazo method (diazotized 

sulfanilic test). 

The principle of test 

Bilirubin is changed to azobilirubin molecules when it is 

treated along diazotized sulfanilic acid otherwise called 

as Ehrlich’s Reagent. There is formation in acid of red 

purplish colour; strength within that colour is interpreted 

colorimetrically. Electrolytes (Na, K) measured by ST-

100 auto analyser. Normal values of serum electrolytes: 

sodium: 135-145 mEq/l, potassium: 3.5-5.5 mEq/l and 

blood group of neonates was analyzed by antisera 

method. Serum sodium and potassium levels were 

checked at 0 hour before starting phototherapy (first 

sample) and at 48 hours of phototherapy or at 

discontinuation of phototherapy (second sample) 

whichever is earlier. The first samples were considered as 

controls. Comparative study was made between these two 

sample groups to determine the changes in electrolytes. 

Statistical methods 

Descriptive and inferential statistical analysis has been 

carried out in the present study. Results on continuous 

measurements are presented on mean±SD and results on 

categorical measurements are presented in N (%). 

Significance is assessed at 5% level of significance. The 

following assumptions on data is made: assumptions: 

dependent variables should be normally distributed, 

samples drawn from the population should be random, 

cases of the samples should be independent. Student t-test 

(two tailed, independent) has been used to find the 

significance of study parameters on continuous scale 
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between two groups (Inter group analysis) on metric 

parameters. Chi square test has been used to find the 

significance of study parameters on categorical scale 

between two or more groups, p<0.05 was considered 

statistically significant. The statistical software namely, 

SPSS for windows (version 20), was used for the analysis 

of the data and Microsoft word and excel have been used 

to generate graphs, tables. 

RESULTS 

The study group included 100 neonates. The study group 

consisted of 100 neonates. Incidence of males were 57% 

and females were 43%. Male:female ratio was 1.32:1. 

Incidence of preterm babies were 22% and term babies 

were 78%. Mean gestational age in the study group was 

38.43±1.96.  

Table 1: Sex of study group. 

Sex Male Female Total 

N (%) 57 (57) 43 (43) 100 (100) 

Incidence of low-birth-weight babies was 28%. Mean 

birth weight was 2.91±0.65. According to mode of 

delivery 65 were born by normal vaginal route while 35 

were delivered by lower segment caesarean section.  

Table 2: Gestational age of neonates. 

Gestational 

age (weeks) 

Gender, frequency (%) 
Total 

(n=100) 
Male  

(n=60) 

Female  

(n=40) 

<37 11 (18.3) 12 (30) 23 

37-40 46 (76.6) 25 (62.5) 71 

40 3 (5.1) 3 (7.5) 6 

Table 3: Weight of neonates. 

Weight (kg) 

Gender, frequency (%) 
Total 

(n=100) 
Male  

(n=60) 

Female  

(n=40) 

<2.5  12 (21.05) 16 (39) 28 

>2.5  45 (78.9) 27 (60.54) 72 

Total 57 (100) 43 (100) 100 

Table 4: Correlation of post phototherapy serum electrolytes with gestational age. 

Serum electrolytes 
Gestational age (weeks) 

Total (n=100) 
<37 (n=23) 37-40 (n=71) >40 (n=6) 

Sodium 

<135 7 (31.8) 2 (2.8) 0 9 

135-145 15 (68.2) 69 (95.8) 4 (66.7) 88 

>145 0 1 (1.40) 2 (33.33) 3 

Potassium 

<3.5 0 1 (1.4) 0 1 

3.5-5.5 21 (95.5) 70 (97.2) 5 (83.33) 96 

>5.5 1 (4.5) 1 (1.4) 1 (16.7) 3 

Table 5: Correlation of post phototherapy serum electrolytes with gestational age. 

Pearson Chi square tests Value df P value 

Sodium 37.844 4 0.000 

Potassium 5.035 4 0.284 

Table 6: Correlation of post-phototherapy serum electrolytes with duration of phototherapy. 

Serum electrolytes 
Duration of phototherapy (hours) 

Total (n=100) 
<24 (n=4) 24-48 (n=69) >48 (n=27) 

Sodium 

<135 0 5 (5.5) 4 (80) 9 

135-145 4 (100) 84 (92.3) 0 88 

>145 0 2 (2.2) 1 (20) 3 

Potassium 

<3.5 0 1 (1.1) 0 1 

3.5-5.5 4 (100) 87 (95.65) 5 (100) 96 

>5.5 0 3 (3.3) 0 3 

Table 7: Correlation statistics of post-phototherapy serum electrolytes with duration of phototherapy. 

Pearson Chi-square tests Value df P value 

Sodium 39.397 4 0.000 

Potassium 0.412 4 0.981 
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Table 8: Conclusive comparative evaluation of study variables pre and post phototherapy in neonates. 

Variables Mean N SD SEM 

Pair 1 
Pre total bilirubin  17.985 100 1.972 0.197 

Post total bilirubin 11.321 100 2.178 0.217 

Pair 2 
Pre sodium 139.84 100 2.372 0.237 

Post sodium 137.30 100 3.319 0.331 

Pair 3 
Pre potassium 4.609 100 0.565 0.056 

Post potassium 4.658 100 0.590 0.059 

Table 9: Conclusive comparative statistics for evaluation of study variables pre and post phototherapy in neonates. 

Paired samples test 

Variables 
Paired differences 

T value df Significance (2-tailed) 
Mean SD 

Pair 1 Pre and post bilirubin 6.66 2.003 33.255 99 0.000 

Pair 2 Pre and post sodium 2.54 3.099 3.099 99 0.000 

Pair 3 Pre and post potassium -0.049 0.344 0.344 99 0.158 

In our study majority of the neonates were in the age 

group of 3-5 days. Mean duration of phototherapy was 

36.74±10.1 hours. The Incidence of hyponatremia 

following phototherapy was also more in low-birth-

weight babies (28.69%) than in normal babies (1.4%). 

Thus, it infers that low-birth-weight babies were at more 

risk of hyponatremia following phototherapy than term 

babies. By Pearson Chi square test using test for paired 

sample means, the p value obtained was <0.001, 

considered to be statistically significant. The incidence of 

potassium changes following phototherapy was found to 

be non-significant (p=0.806) in both low birth weight and 

normal babies. The incidence of hyponatremia following 

phototherapy was more in preterm neonates (31.8%) than 

in term neonates (2.8%). Thus, it infers that preterm baby 

were at more risk of hyponatremia following 

phototherapy than term babies. By Chi square test, using 

test for paired sample means, the p value obtained was 

0.000, which was considered to be statistically 

significant. Incidence of potassium changes following 

phototherapy was found to be non-significant (p=0.284) 

in both term and preterm babies. The Incidence of 

hyponatremia was 80% when duration of phototherapy 

was >48 hrs as compared to duration <48 hrs (5.5%). 

Thus, it infers those babies were at higher risk of 

hyponatremia if kept under phototherapy for more than 

48hrs. By Chi square test, using test for paired sample 

means, the p value obtained was 0.000, which was 

considered to be statistically significant. Changes in total 

bilirubin, sodium and potassium levels before and after 

phototherapy are shown in Table 7. Even though none of 

the neonates in present study developed signs of 

hyponatremia sodium changes were significant in babies 

after 48 hours of phototherapy. The p value obtained was 

<0.01 and thus considered statistically significant. The 

incidence of hyponatremia was found to be more in 

preterm and low birth weight babies when compared to 

term and normal birth weight neonates. 

DISCUSSION 

NH is one of the common causes for neonatal morbidity 

during the first week of life. Early discharge of healthy 

term newborns from the hospital after delivery has 

recently become a common practice for medical, social 

and economic reasons. Neonates who have a post-

delivery hospital stay below 72 hours are at a 

considerably greater risk for readmissions compared to 

the neonates those whose stay is above 72 hours. There is 

of concern due to reports of bilirubin induced brain 

damage resulting in sequelae like kernicterus as a result 

of delay in initiation of treatment. The need for early 

detection of hyperbilirubinemia in the early discharged 

newborns from the hospital is therefore important. 

Phototherapy has emerged as the most widely used form 

of treatment. In order to diminish the rigorousness of 

neonatal unconjugated hyperbilirubinemia this is the 

therapy of preference. As any treatment has its adverse 

effect phototherapy also has some side effects but they 

are not harmful or severe. One of the side effects includes 

electrolyte imbalances. A few studies in the recent past 

have stressed on the incidence of hypocalcemia following 

phototherapy and very few studies till date regarding the 

effect of phototherapy on electrolytes. Hyponatremia, a 

very common electrolyte abnormality, is a serum sodium 

level <135 mEq/l. Hyponatremia exists when the ratio of 

water to sodium is increased. This condition can occur 

with low, normal, or high levels of body sodium. 

Similarly, body water can be low, normal, or high.  

Hypokalemia is defined as serum potassium level below 

3.5 meq/l. Both electrolytes play a major role in various 

metabolic functions.  

Hence our study was designed to determine the 

electrolyte changes of sodium and potassium in neonates 

receiving phototherapy. The present study included total 

of 100 neonates including both term and preterm. 
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Gozetici et al conducted a study which included only 

term neonates.9 Mean gestational age of our study group 

preterm vs term were 35.86±1.3 weeks vs. 39.55±0.2 

weeks respectively which was in correlation to 

Bezboruah et al study 34.22±1.15 weeks vs. 38.56±0.66 

weeks respectively.10  

Mean birth weight in our study was 2.2±3.2 kg in pre-

terms vs 2.8±1.7 in term neonates. Mean total serum 

bilirubin in our study group were 16.15±1.62 in preterm 

vs. 17.65±1.82 in term neonates similar to study 

conducted by Subhashini et al 16.98±1.78 and 18.56±1.81 

for preterm and term neonates respectively.11 The study 

conducted by Gozetici et al included term neonates with a 

mean total serum bilirubin of 18.4±1.82. Mean duration 

of phototherapy in our study was 36.74±10.04 hours 

similar to the duration in the study conducted by Gayathri 

Bezboruah et al and Subhashini et al which is in contrast 

to the phototherapy duration used in the study by Uzzal   

et al of 72±17.78 hours.12 The mean±SD of serum sodium 

in our study was 139.84±2.37 and 137.3±3.31 before and                                                                                           

after phototherapy respectively.  

Results analysed using paired t test shows statistically 

significant p value. Similar results were found in other 

studies which conclude phototherapy causes significant 

changes in serum sodium levels. Study by Bezboruah     

et al found a decline in mean serum potassium levels 

following phototherapy. However, no such association 

was found between serum potassium levels and 

phototherapy in our present study. Incidence of 

hyponatremia in our study group was 9 and found to be 

higher in <37 weeks group (31.8) and LBW group 

(28.69) compared to >37 weeks. (2.8) and normal weight 

babies (1.4). Mean serum sodium levels were 

significantly decreased after phototherapy as the p value 

obtained was 0.000. The incidence of hyponatremia was 

found to be increased with increasing duration of 

phototherapy beyond 48 hours. Our study did not show 

any significant changes in levels of serum potassium 

following phototherapy. Curtis MD et al studied 

diarrhoea in jaundiced neonates treated with 

phototherapy. Study showed that absorption of sodium, 

chloride and potassium was significantly impaired in the 

patients receiving phototherapy.13 Beresford et al and 

Conolly et al stated that babies under phototherapy can 

have sodium imbalances due to insufficient fluid 

replacements.14 In the present study a significant decline 

in serum sodium levels was found following 

phototherapy. As the new-borns with pathological weight 

loss were not included, the decrease in serum sodium 

levels may be attributed to phototherapy rather than 

existing hypernatremic dehydration. However, 

mechanism has not been clearly explained in any of the 

studies. Decrease in serum sodium levels after 

phototherapy could be due to reduced intestinal 

absorption because of diarrhoea which is another side 

effect of phototherapy. The exact cause for hyponatremia 

is still under debate. 

Limitations  

Limitations of current study were, it was evident that in 

the present study phototherapy induced sodium changes 

was more in preterm LBW babies as a result of immature 

renal functions. As preterm babies are prone for more 

metabolic derangements than term babies actual 

relationship in these babies with phototherapy has to be 

evaluated with larger sample studies. 

CONCLUSION  

Incidence of hyponatremia in our study group is 9 and is 

higher in preterm (31.8) and low birth weight babies 

(28.6) than in term (2.8) and normal weight babies (1.4). 

Incidence of hyponatremia following phototherapy is 

higher when duration of phototherapy is more than 48 

hours when compared to less than 48 hours. No incidence 

of hyponatremia when duration is less than 24 hours. 

Mean serum sodium levels significantly decreased after 

phototherapy. Hence serum electrolytes should be 

checked periodically in newborn babies receiving 

phototherapy to detect electrolyte imbalances. Preterm 

and low birth weight babies are at a higher risk for 

phototherapy induced electrolyte disturbances. Hence this 

group of babies should be closely monitored. Proper 

monitoring of electrolytes in neonates during 

phototherapy and by ensuring adequate breastfeeding and 

hydration dyselectrolytemia and its complications can be 

prevented. 
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